Diacylglycerol kinase in receptor-stimulated cells converts its substrate in a topologically restricted manner.
The regulation of diacylglycerol (DG) kinase activity was studied in fibroblasts and Jurkat T cells. We questioned whether enzyme activity only depends on substrate availability or whether it requires receptor stimulation. To this end, we raised DG levels up to 15-fold by treatment of cells with bacterial phosphatidylinositol-specific phospholipase C (PLC). In detergent cell lysates, DG kinase was readily capable of converting this surplus of DG to phosphatidic acid (PA), but in intact cells the enzyme remained inactive. Stimulation of fibroblasts with bradykinin or endothelin and Jurkat cells with anti-CD3 resulted in DG kinase-mediated formation of PA, but its level was unaffected by PLC pretreatment. Likewise, in streptolysin O-permeabilized fibroblasts, where bradykinin stimulation in the presence of [gamma-32P]ATP and guanosine 5'-O-(thiotriphosphate) generates [32P]PA exclusively via DG kinase, PLC pretreatment did not affect the amount of [32P]PA formed. We conclude that DG kinase acts on DG generated by receptor stimulation, but not on DG generated by exogenous PLC. We propose a model in which DG kinase physically associates with endogenous PLC. Within this complex, receptor-induced DG would then be transmitted ("channeled") from endogenous PLC to the active site of DG kinase, whereas excess DG generated randomly in the plasma membrane by bacterial PLC is inaccessible to this catalytic site.